The ease at which online paradata can be captured in web surveys seems to increase social researchers' desire to collect such data. Yet little attention is paid to whether respondents actually approve of their collection. This article, therefore, studies online survey respondents' acceptance of automatically collecting their geographical locations. In wave 4 of the German Internet Panel, we asked respondents for their consent to automatically track their location using a JavaScript. Respondents were also asked to report their location in a set of traditional survey questions. About 62 percent of respondents consented to the automated collection of their location whereas 97 percent provided their location manually. With respect to consent biases, we find evidence that the composition of the achieved sample of geo-located respondents is biased and that the personal characteristics associated with respondents' willingness to be geo-located differ between the automated tracking and manual provision of geo-information.
Some studies link weather data to survey data via a self-reported or address-based geographical link-ID and find that the weather affects survey responses. Feddersen, Metcalfe, and Wooden (2016) merged data from the Household, Income and Labour Dynamics in Australia survey to data from the Australian Bureau of Meteorology via respondents' addresses and found that the weather and climate impacted on reported life satisfaction. In a similar vein, Egan and Mullin (2012) and Shao (2017) find an effect of the local weather on survey respondents' perception of global warming.
While their research is of great value, there are two methodological challenges to these three studies: They rely on respondents' willingness and their ability to relate their location accurately by means of a manually reported address or zip code. Alternatively, researchers may automatically locate respondents during the interview. Such an automated collection of geographical locations has two advantages: First, it reduces the space needed in a questionnaire and, in consequence, the response burden. Second, it enables capturing locations for people filling in the questionnaire in places for which they do not know the address.
In surveys that use GPS-enabled devices, such as smartphones, the automated location process can take place via satellites that provide exact coordinates of the respondents' whereabouts. Such technology is now used for mobile web surveys that focus on surveying daily mobility patterns (Lin and Hsu 2014) . If researchers wish to collect location data for survey respondents who participate via desktop or laptop computers, however, GPS tracking is not possible. Moreover, the vast majority of panelists in many online panels still fill in their questionnaires on desktop and laptop computers. For example, during the German Internet Panel (GIP) survey in March 2013, when we conducted our study, only 3 percent and 4 percent of the respondents filled in the questionnaire using a smartphone or a tablet, respectively. Over time, these figures have increased, however, even in January 2018 only 16 percent and 13 percent of the GIP panelists responded via smartphone or tablet, respectively. For a comprehensive picture of the panelists' location, GPS tracking, therefore, is not yet viable. Instead, collecting IP addresses remains necessary to automatically track panelists' location.
Enthusiasts of the automated location of respondents, nevertheless, tend to overlook the ethical rules of conduct and data protection regulations to which the collection, storage, and analytical use of such data are subjected. For example, the collection of respondents' IP addresses, which are device-type paradata, routinely takes place at the beginning of web interviews (Callegaro 2013) , and respondents are usually not able to prevent their collection (ESO-MAR 2011) . However, these data are, arguably, highly personal and, thus, underlie the same regulations as other personal identifiers like addresses or social security numbers (Callegaro 2013; ESOMAR 2011) . Their collection, usage, and storage, thus, require the informed consent by the survey respondents (Couper and Singer 2013; Singer and Couper 2011) .
Informed consent for the collection of paradata starts a difficult debate for survey researchers. While researchers are used to asking respondents for consent to the collection, storage, and analysis of the answers given during an interview, paradata are less tangible to respondents and, consequently, more difficult to "inform" about (Couper and Singer 2013; Singer and Couper 2011) . Moreover, researchers' endeavors to use new data sources typically do not stop at the collection of paradata, particularly where IP addresses are concerned. Instead, researchers typically aspire to using the obtained IP address as a link-ID to link additional data from other sources, for example, the geo-coded weather information discussed above (Feddersen et al. 2016) . Again, informed consent from the survey respondent to allow this linking process appears to be necessary.
In summary, to link geo-coded information to survey data, informed consent is needed for both the collection of a geo-link-ID and the linking process. While many web surveys routinely collect a geo-link-ID in the form of the IP address of the respondents' device, respondents are seldom informed about this and even more seldom explicitly consent to it.
Literature
Given the scarcity in published research on consent to the collection and linking of geographical information, two related strands of literature inform our research: research on informed consent to paradata collection and research on the consent to data linkage.
Even research on informed consent to paradata collection in survey interviews is still surprisingly scarce and limited to a single study by Couper and Singer (2013) . In vignette experiments, they study respondents' hypothetical willingness to participate in surveys in which paradata-characteristics of the browser, key strokes, and time stamps-are collected. Respondents who agree to participate are further asked whether they would permit the use of the paradata. Varying the amount of information on paradata and their use, Couper and Singer (2013) find that any mention of paradata reduces the respondents' willingness to participate in a survey. Asking respondents for consent to use this kind of paradata in an actual survey yields consent rates between 66 percent and 72 percent, depending on the description of the paradata provided.
The literature on consent to linking individual survey records to other data sources, such as administrative or health data, is a little less scarce. In this context, several different approaches to maximize consent to data linkage have been experimentally tested.
A first set of research projects investigates the effect on consent of mentioning to respondents that allowing data linkage will reduce the number of questions needed to be asked during the survey interview. Asking for consent to link web survey responses to administrative records of the German Federal Employment Agency, Sakshaug and Kreuter (2014) find that such timesaving and interview-shortening arguments benefit consent. However, in a telephone study, Sakshaug et al. (2013) did not find an effect on linkage consent, when the consent request was motivated in terms of time savings for the respondent.
Research is also mixed when it comes to the effect on consent of loss framing, where respondents are informed that their survey responses will be less useful if no consent to data linkage is provided, versus gain framing, where respondents are informed that their survey responses will be more useful if consent to data linkage is provided. Kreuter et al. (2015) , for example, find loss framing to be more effective in achieving consent than gain framing. Yet, conclude that the effect of gain versus loss framing depends on whether the gains and losses are related to the usefulness of the information that has already been provided, or is yet to be provided, by the respondent.
Concerning the placement of the consent question, Sakshaug et al. (2013) find the consent rate to be higher when consent is requested at the beginning instead of the end of an interview. Finally, investigating correlates of consent, Korbmacher and Schröder (2013) show that consent to the collection of blood spots (biomarkers) depends on respondents' sociodemographics as well as the characteristics of the interview situation and the interviewer.
As this overview shows, surprisingly few studies have thus far investigated informed consent to the collection of online paradata despite its ubiquity and increasing importance for survey research. In particular, we know next to nothing about respondents' consent to the collection of their geolocation through automated processes.
Our article aims to fill this research gap by shedding light on respondents' consent to the automated and manual collection of geo-link-IDs during an online survey of the GIP. More specifically, we ask respondents for consent to run a JavaScript program that records their IP address and to link their geographical location to their survey data via this IP address. In addition, we ask a series of questions about the respondents' current location to detect whether respondents resist revealing geographical information altogether or whether they only resist the automated collection thereof.
Data
As a probability-based online panel that includes previously off-line persons in order to draw inference to the general adult population in Germany, the GIP is well-suited to the study of the mechanisms of informed consent to the collection and linking of geographical information in the general population. Set up in 2012, GIP panelists were recruited in two stages. During the first stage, a strict area probability sample with prior listing and in-office sampling of household addresses was interviewed in a short face-to-face recruitment interview (AAPOR (2016) response rate (RR2): 52.1 percent). Subsequently, all household members aged 16-75 were invited to participate in the GIP online panel (cumulative response rate at panel registration: 18.5 percent). 1 To become GIP panel members, all respondents needed to give permission to the collection and storage of their survey and paradata at the beginning of their first online interview. (For information on the design and fieldwork of the GIP, see Blom, Gathmann, and Krieger 2015; . Please note that in 2014 and 2018 additional samples were recruited into the GIP, which, however, were not included in this study.)
If, during the face-to-face recruitment interview, a household was found to lack a computer and/or Internet access, these so-called off-liners were equipped with a user-friendly computer and/or Internet connection to enable their participation in the online panel and, thereby, minimize noncoverage (for information on the representativeness of the GIP data, in particular with respect to the offline population, see Blom and Herzing 2016; Blom et al. 2017; Herzing and Blom 2018) .
GIP panelists are interviewed in bimonthly online surveys of approximately 20 minutes on a variety of social, economic, and political topics. Our study was conducted at the end of wave 4, in March 2013. 2 With a completion rate of 69.7 percent, 1,118 of the 1,603 GIP panelists participated in this wave, which is equivalent to a cumulative response rate of 12.9 percent.
Thirty-four respondents broke off the questionnaire before our questions were asked (break-off rate: 3.0 percent). Five respondents skipped all location questions. These item nonrespondents were excluded leaving 1,079 respondents for the descriptive and bivariate analyses. Due to a small amount of item nonresponse in the independent variables, the sample size for the multivariate models was further reduced by 11 cases to 1,068. 3 Toward the end of the questionnaire, respondents were asked to manually report the address at which they were filling in the questionnaire (city, postal code, and German state, see Figure 1 ). 4 Subsequently, respondents were asked for consent for a software to automatically record their location using a JavaScript plugin 5 (see Figure 2 ).
Analytical Strategy
With our research, we aim to contribute to the literature by addressing three research questions:
1. What is the acceptance among the general population in Germany of (a) the manual and (b) the automated collection of their geographical location? 2. Who consents to being located and who refuses, i.e. what are the characteristics of consenters and refusers? 3. Are there differences in the characteristics of people who manually report their location and people who consent to the automated collection of their geographical location?
The first research question looks into the main effects of our study. We answer this by analyzing the rate at which respondents manually provided a location (a city name, a zip code, or at least one of these indicators) and the consent rate for the automated collection of location information via the IP address. We further check whether the rate at which the geo-location is manually provided significantly differs from the consent rate for the automated collection of this information through paired z-tests.
To answer question 2, we investigate correlations between respondent characteristics and whether the location information is provided. For this purpose, we build an indicator "manual" that is 1 if respondents reported at least one of two manual location measures (city and/or zip code) and 0 if respondents did not provide either piece of information. Furthermore, we build an indicator "automated" that is 1 if respondents consented to the automated tracking of their location and 0 otherwise. These indicators are used as dependent variables in two logistic regression estimations on respondent characteristics. Our models control for the complex sampling design of the GIP by taking the clustering of individuals within households within primary sampling units into account using Jackknife variance estimation (see Lumley et al. 2004 ).
To answer question 3 of whether there are differential effects of respondents' characteristics on consent to the two different geo-location questions, we model the willingness to provide a geo-location manually and consent to the automated collection of this information simultaneously using multilevel modeling. For this purpose, we reshape the data set to long format, so that each respondent has two observation rows, one for each of our dependent variables "manual" and "automated" (N ¼ 2,158). We call both the willingness to report a geo-location and the consent to the automated measurement "compliance" and generate an indicator "question content" that denotes whether the row refers to the question about the automated or the manual collection of the geo-location. We run a logistic regression of the compliance variable on the "question content" indicator together with the same respondent characteristics as in the single models. Most importantly, we also include interaction terms of the "question type" indicator and respondent characteristics. Because the "compliance" variable is nested within respondents, we add random intercepts to our model. The significance of the interaction terms indicates differential effects of person characteristics on automated versus manual geo-location collection. Standard errors are clustered for Primary Sampling Units (PSUs), households, and respondents.
The respondent characteristics that we consider in the logistic regressions are basic characteristics that were collected in the GIP core questionnaire in wave 1. These characteristics are selected for two reasons. First, after wave 1, the participation patterns in the GIP vary greatly from wave to wave. While 43 percent of GIP panelists participate in all waves during the first two years, the rest of the panelists miss at least one wave at some point. Many of these panelists miss one or two waves but are otherwise loyal longterm GIP members. By using predictors from wave 1 only, we minimize the scope for item nonresponse.
Second and more importantly, we deliberately choose characteristics that are of general importance to researchers using the GIP and similar probability-based online panels (see . This means that we investigate general sociodemographic backgrounds of panelists as well as indicators that are likely to be correlated with the topic focus of the GIP (i.e., social, political, and economic research). This way, we draw a profile of consenters and nonconsenters that may generalize beyond the scope of our study in the GIP and may thus inform other researchers regarding the bias trade-offs associated with collecting location information for online respondents.
If these characteristics affect the willingness to consent to the collection of geo-locations, the subsample of respondents who consented is not representative of the GIP sample. As a typical use of geo-locations is to use them as a link to outside data sources and expand the survey data set by merging additional information on location level, findings from the reduced data set of consenters might be biased and not generalizable to the population of interest. Most importantly, bias in the personal characteristics we study will most likely lead to biases in other key survey variables that they are correlated with like opinions and attitudes.
The independent variables in our models are gender, age, education (low, medium, high), place of residence (East, West), household size (single, two plus household members), frequency of computer use for private purposes (never/less than monthly, every month, every week, every day), and the Big Five personality traits: openness to experience, conscientiousness, extroversion, agreeableness and neuroticism (from the 10-item short version of the Big Five Inventory measured on five-point scales; see Rammstedt and John 2007;  see Table 1 for an overview of all characteristics used in the models).
In addition, wave 4 collected information about the type of location respondents were at, while filling in the survey. We asked whether respondents were currently on the move (e.g., on a train); at work; with family, friends, or acquaintances; at home; in a public space (e.g., in a café or restaurant); or in another place. Responses given to "in another place" were back-coded and the categories "with family, friends, or acquaintances," "in a public place," and "on the move" collapsed into a single new category "outside the home and work." Thus, the type of location indicator has three categories: at home, at work, and outside the home and work.
Results
We first analyze our first research question on the acceptance of the collection of geographical information. In total, 62.1 percent (670 respondents) consented to being located via a JavaScript plug-in, while 37.9 percent (409 respondents) refused (see Figure 3 ). A meaningful city name was provided by 95.9 percent (including foreign cities) and a valid postal code by 90.4 percent of the respondents. In total, 1,045 respondents (96.9 percent) reported at least one manual location measure. The rate at which the geolocation is manually provided is significantly higher than the consent rate to the automated collection of this information (paired z-test: p < .01).
The willingness to report a location and consent to the automated tracking is highly correlated (see Table 2 ). Of the 670 respondents who consented to the automated geographical data collection, only 5 did not provide a city name or zip code. And of the 1,045 respondents who manually provided location information, 665 also consented to automated geographical data collection. However, the respondents who did not provide location information might systematically differ from those who did, in particular for the automated geographical data collection, where there is more variation to explain than for the manual collection.
Therefore, to answer research question 2, we run two logistic regressions of the indicators "manual" and "automated" on the respondents' characteristics, as described above. The first two columns in Table 3 show the respective results.
Although 96.9 percent of respondents report a city name or postal code, we find selectivity in the willingness to report locations. The propensity to provide geographical data manually is significantly affected by a respondent's level of extroversion: Higher levels of extroversion are associated with higher willingness to report a city name or zip code (p < .05). We also find a marginally significant negative association between respondents who were out of the home and work when they took the survey and their willingness to manually provide geographical data (p < .1). This makes sense because these respondents have a higher chance of not knowing the address that they are at. But this is unfortunate because while respondents' home addresses are usually known to the survey organization, their location when filling in the questionnaire is not known when respondents are on the go.
There is no effect of the other personality traits or sociodemographic characteristics on the propensity to manually report location information. We find that consent to the automated collection of geographical data is significantly correlated with age, education, and two of the Big Five personality traits ("openness to experience" and "agreeableness"). Consent to automated collection increases with age (p < .01) but is lower the higher a respondent's educational level is (difference between low and high education significant at p < .05). This is surprising and we do not have a clear interpretation of this finding. One could speculate that younger and more educated respondents might be more aware of the negative sides of new technologies and thus refuse at a higher rate, but more support is needed for this. Higher levels of "openness to experience" and "agreeableness" increase the propensity to consent (both p < .05). The positive effect of openness to experience on automated location collection makes sense because the technology that we used was rather innovative at the time and curiosity might increase the willingness to try out new technology. Agreeableness is found to have a positive effect on consent as well. This also makes sense because more agreeable persons are less likely to refuse a researcher's request. There is no significant effect of the other Big Five personality traits, gender, household size, location details, or computer use. Looking into research question 3 and thus testing whether the respondents' characteristics affect their willingness to report a geo-location manually and their willingness to consent to the automated geo-location collection differentially, we run a single logistic regression of the compliance indicator on the respondent characteristics including interactions with the automated versus manual location request indicator. We only estimate interaction effects with this indicator for the variables that were found to be significant in one of the two separate models or whose coefficients show opposite signs when comparing the two models. Consequently, the model included interactions with age, education, location when filling in the questionnaire, living in a single household, and the Big Five personality traits extroversion, openness, and agreeableness.
The third column of Table 3 summarizes the results of the compliance model. (The regression coefficients and standard errors are found in Table A1 in Online Appendix.) Our results show that age, living in a single household, and the Big Five personality traits extroversion and openness significantly differently affect respondents' willingness to manually report a geo-location and their consent for the automated collection of a geo-location, while we do not find significant interactions for education, respondents' locations when filling in the questionnaire, and agreeableness.
Discussion
In web surveys, we can automatically collect paradata about the survey process such as keystrokes, response times, or IP addresses. However, the ease at which online paradata can be captured seems to exceed respondents' understanding of how such data may be used by researchers (see also Couper and Singer 2013; Singer and Couper 2011) . This poses a problem for ethical requirements regarding informed consent by the survey respondent, especially when informing respondents is difficult because of the complexity of the data collection processes involved and the multitude of potential future uses of the data collected. IP addresses, for example, are typically not of interest in their own right but serve as a link to geo-coded data sets. The resulting combined data sets enrich the survey data and increase its analytical potential. While linking geo-coded data may also be achieved by asking respondents to manually report their location, the collection of IP addresses offers a more precise location and reduces the response burden. However, respondents may perceive the automated collection of their location as intrusive and may thus object to it.
For researchers, there are obvious benefits to automatically collecting IP addresses and linking geographical information to a survey data set. However, whether respondents are fully informed about the processes involved and the uses of their data, when they agree to typical data protection statements upon joining an online panel, is less clear. This article aims to reduce this gap in the current literature.
In an online panel sample that upon registration agreed to the general collection of paradata, we analyze respondents' consent to the automated collection of their geographical location via a JavaScript plug-in that tracked their IP address, when asked specifically for consent to this procedure. In addition, respondents were asked to manually report their location in a set of standard survey questions. We compare consent to the automated location tracking to respondents' willingness to manually report their location.
Our results show that 97 percent of the respondents are willing to manually report a city or a postal code, while only 62 percent consent to the automated location tracking. Consent to the automated tracking and manual reporting were highly correlated; only five respondents (<1 percent) who consented to the automated procedure did not provide location information manually in the survey questions. Respondents' characteristics are correlated with consent to the automated collection of their geographical information. Consenters are older, lower educated, more open, and more agreeable. Furthermore, despite the low variation in respondents' willingness to manually report a city or zip code, we find personal characteristics that significantly predict the manual reporting. Respondents who manually report their location are more likely to be extrovert and less likely to be out of the home and work at the time they filled in the questionnaire. Finally, we investigate whether there are significant differences between consenters to the automated and consenters to the manual collection of location information. We find that the effects of age, living in a single household, and the personality traits extroversion and openness are significantly different for respondents who provide location information manually and those who consent to the automated data collection.
Our research is relevant in several ways. First, it demonstrates that panelists, who give permission to the automated collection of paradata in general when they register for the online panel, may react very differently when they are informed about the collection of a specific type of paradata and its purpose at the time that the data are actually collected. Although all of the respondents to our survey had earlier given permission to automatically collect paradata, less than a third consented to the automated location tracking just nine months later.
Second, our study shows that respondents perceive the automated and the manual collection of location data very differently. While almost none of the respondents objected to providing their location manually, more than a third refused the automated location procedure. In terms of item nonresponse, this means that researchers will end up with considerably more complete data sets, if they link external data via the manual geo-link. Furthermore, the subset of respondents who provide both types of location data differs significantly from respondents who only manually report their location but refuse the automated collection. In terms of biases, this means that researchers will end up with rather different data sets, when they link geo-coded information via an automated versus a manual link.
Some caution is advised regarding generalizability to the general population regarding the size of our main effects. Although the GIP is based on a probability sample, we cannot rule out initial nonresponse and wave-onwave attrition bias. However, any findings regarding the differential effects of manual versus automated geo-location collection (the interaction effects) are unlikely to be affected by such biases, given the quasi-experimental design of our study, in which all respondents were asked both sets of geolocation questions. It is likely that the GIP panelists are on average more cooperative than nonrespondents to the panel and panel drop-outs. This might result in an overestimation of consent in both geo-location questions, but the interaction effect is unlikely to be affected.
While our study was able to shed light on several issues, open questions still remain. For example, why do so many respondents report a city or zip code but are not willing to consent to the automated location? How are our consent questions and the technological procedures understood by respondents? And, what do respondents believe that we do with the information that is automatically collected? Our study can only speculate about the answers to these questions.
On a technical note, our study uncovered two important caveats regarding the feasibility of an automated location tracking. First, as we discovered after the survey, IP addresses were actually only collected for 58 percent of the respondents who consented to the automated geo-location collection. For respondents who had consented, the JavaScript application opened a pop-up window on the computer screen that asked them to agree to run the JavaScript. If respondents did not click on "agree" in this pop-up window, their IP address was not collected. Unfortunately, our information on this process is very limited. While for some respondents this pop-up window may have been blocked, others simply may not have noticed it, and again others may have reconsidered their consent once they were confronted with the pop-up window.
A second technological challenge to collecting geographical information is the conversion of IP addresses into longitudes and latitudes. In our study, only 27 percent of the IP addresses were actually converted to longitudes and latitudes by the JavaScript program. While programming may have advanced since we implemented our study and may thus overcome both of these challenges to some extent, for many cases, these challenges will remain. For example, a single IP address can still represent a group of different users via VPNs one can appear in a different location from one's true location, and geo-blockers can block the transmission of the IP address altogether. The automated collection of geographical information via GPS may seem a solution, yet this is met with new technological challenges. And, in a survey setting like the GIP, where still more than 70 percent of panelists complete their surveys on laptop or desktop computers, it remains unfeasible to comprehensively record the geo-location of respondents via GPS.
To conclude, in times where the possibilities for the automated collection of online paradata seem limitless, our study aims to encourage survey researchers to reflect on respondents' acceptance of the collection of such information. We hope to have made a valuable contribution to the surprisingly sparse literature given its importance in the technological age. The many caveats and open questions that remain are indicative of a need for considerably more research that should continuously be updated as technological possibilities advance and new ethical challenges arise.
